Many plant species exhibit heterophylly, displaying different leaves upon a single plant.
157 best alignments determined the sequencing direction of unigenes. ESTScan was used to 158 determine its sequencing direction when a unigene could not be aligned to any of the above 171 False discovery rate (FDR) control was used for multiple hypotheses to correct for P values.
172 Genes with changes in expression that were two-fold or greater were used in our study coupled 173 with an FDR ≤ 0.01. Absolute values of log 2 (foldchange) ≥ 1 were regarded as DEGs.
174
GO functional analysis provided both GO functional enrichment analysis and GO functional 175 classification annotation for the DEGs. We mapped all DEGs to each term of the GO database.
176 We then calculated the gene numbers for each GO term. We acquired a gene number and gene 177 list for each GO term. Then a hypergeometric test was applied to identify the significantly 178 enriched GO terms in DEGs relative to the genome background. All P-values from the GO 294 gibberellin (GA), brassinosteroid and salicylic acid (SA).
295
Among the genes involved in hormone signaling, most were responsive to auxin during the 296 development of both floating and submerged leaves. Genes encoding auxin response factor (ARF) 297 were down-regulated, while genes encoding SAUR family members were found to be 298 differentially expressed, with two DEGs up-regulated and two down-regulated. Genes encoding 299 auxin influx transport protein (AUX1) and auxin-responsive protein AUX/IAA were up-300 regulated in floating leaves, whereas those genes were down-regulated in submerged leaves.
301
Eight genes associated with ABA and GA were highly expressed in floating leaves, 302 including those encoding PYR (pyrabactin resistance)/PYL (PYR1-like), SNF1 related protein 303 kinase 2 (SnRK2), ABA responsive element binding factor (ABF), and phytochrome-interacting 304 factor (PIF). Genes related to GA and ethylene were highly expressed in submerged leaves, 305 including one that encoded gibberellin receptor (GID1) and two encoding ethylene-responsive 306 transcription factor 1 (ERF1).
307
Among the 31 hormone-related genes that were up-regulated during development of 308 floating leaves, four were involved in the ABA signal transduction pathway, four were 309 associated with the GA signal transduction pathway, five were responsive to auxin stimulus, 310 three were associated with ethylene-mediated signaling, two were responsive to CTK stimulus, 311 and three were related to brassinosteroid signaling. Most of these genes were up-regulated 312 significantly in the early stage of floating leaves. Additionally, 34 genes involved in the hormone 313 signal transduction pathway were up-regulated in the development of submerged leaves. When 314 compared with floating leaves, more genes were involved in GA, ethylene and CTK signal 315 transduction pathways during the development of submerged leaves (Additional file 10).
317 In the ABA biosynthesis pathway, seven DEGs, which were annotated to encode zeaxanthin 318 epoxidase (ZEP), 9-cis-epoxycarotenoid dioxygenase (NCED) and abscisic-aldehyde oxidase 319 (AAO), showed different levels of expression. Genes encoding ZEP and NCED were highly 320 expressed during the development of floating leaves and submerged leaves, especially in floating 321 leaves. Moreover, the expression of genes encoding AAO was down-regulated in the later stages 322 of development of submerged leaves.
323
In the GA biosynthesis pathway, the expression of one DEG encoding gibberellin 20 324 oxidase (GA20ox), a key enzyme in GA biosynthesis, was down-regulated throughout the leaf 325 development, except during the later stage of development of floating leaves. Additionally, two 326 genes encoding gibberellin 2beta-dioxygenase (GA2ox), which has an inactive effect on GAs, 327 were down-regulated. These results suggested that GA is important in early stages of leaf 329 Expression patterns of genes mapped to "stomatal complex morphogenesis" and "cuticle 330 development" 331 In the functional categories, some genes were clustered to the terms "stomatal complex 332 morphogenesis" and "cuticle development" throughout the leaf development process. 
